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Background: Obesity as a complex disease significantly impacts life quality and expectancy in older adults. Managing obe-
sity in older adults is particularly challenging. The use of probiotics has been recommended as a potential strategy for weight
management. So, this study aims to review the effectiveness of probiotics on weight and body composition in older adults.
Methods: A systematic search was conducted across multiple databases including PubMed, Web of Science, Scopus, and Embase,
to retrieve relevant publications up to May 2023. Eligibility criteria were applied to select clinical trials that reported the effects of
probiotics on weight and body composition in older adults. Two independent investigators performed data extraction according
to a pre-designed table and assessed the quality of the selected studies using the Cochrane risk-of-bias tool.

Results: A total of 705 records were found, and 12 articles were considered for the review. In four studies, the use of probiotics has
been demonstrated to decrease on weight and body composition in older adults. However, due to the high diversity of bacterial
species and multispecies probiotics used, it cannot be concluded which type of probiotics is recommended for managing obesity
in older adults.

Conclusions: While there is evidence suggesting that probiotics may have an impact on weight management, the effectiveness of
probiotics on obesity in older adults is a more complex issue and influenced by various factors like aging, underlying diseases
and lifestyle. More clinical studies are needed to determine the effective combination of probiotics for managing obesity in older
adults.
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Introduction

Obesity is a complex disease that is associated with
a range of comorbidities, including cardiovascular disease,
gastrointestinal disorders, type 2 diabetes, musculoskeletal
disorders, respiratory difficulties, and psychological prob-
lems. Obesity can have a significant impact on life qual-
ity and expectancy and, increase the risk of mortality [1,2].
Today, there is growing concern about the potential burden
of obesity prevalence in the older adult population world-
wide [3]. Remarkably obesity management strategies for
older adults are more challenging for various reasons [4].

Therefore, it is important to address obesity in older adults
and develop appropriate clinical approaches to manage this
problem.

Past study has shown the impact of gut microbiota on
obesity among older adults. The composition of the gut mi-
crobiota is associated with obesity in these individuals [5].
Available evidence indicates that the use of probiotics is one
of the recommended strategies for weight management [6].
Although depending on individual status and requirements,
probiotics use should be determined according to the age
and health conditions of the person [7].
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Fig. 1. Flow diagram of the study selection process.

Exploring the potential of probiotics as biotherapeu-
tic candidates for managing obesity in older adults shows
promise for future research. So, our systematic review aims
to evaluate the effectiveness of probiotic interventions com-
pared to placebo or other interventions on weight and body
composition in older adults.

Methods

Study Design and Search Strategy

This systematic review followed the Preferred Re-
porting Items for Systematic reviews and Meta-Analyses
(PRISMA) guidelines for conducting and reporting the
study results [8] (Supplementary Table 1). A system-
atic search was conducted using various databases such as
PubMed, Web of Science, Scopus, and Embase to retrieve
publications until May 2023. The search focused on the
concepts of Microbiota, Obesity, and Older adults. The
search strategy and terms used are shown in Supplemen-
tary Table 2. The results from all databases were im-
ported and collected in Zotero reference management soft-
ware version 6.0.27 (Digital Scholar, Vienna, VA, USA),

and duplicates were removed using software and manual
inspection by two independent investigators. Additionally,
the reference lists of the included studies were screened, and
the International Clinical Trials Registry Platform (ICTRP)
(https://trialsearch.who.int) was searched to find more eli-
gible records.

Eligibility Criteria and Study Selection

The retrieved publications were screened based on ti-
tles and abstracts, and two investigators excluded irrelevant
studies. The inclusion criteria were clinical trials that re-
ported the effects of probiotics on weight and body compo-
sition in older adults with any health condition and studies
with full-text articles available in English. The exclusion
criteria were animal, observational and ecological studies,
review articles, editorials, letters, comments and studies
with insufficient data.
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Table 1. The characteristics of the included studies reporting the effects of probiotics on weight and body composition in older adults.

L. acidophilus W37,
L. brevis W63,
L. casei W56,

L. salivarius W24,
L. lactis W19,

L. lactis W58 Low dose
=2.5x10° CFU
High dose = 1 x 1010 CFU

Sample Intervention group  Control group Women Part1c1p§nts Probiotic supplement . Control group Intervention Anthropometric
Author-date ~ Country — . .2 A underlying Co-supplementation . measurements
size characteristics characteristics  percentage e and amount Supplement duration
condition change
Joiio Valentini n=9 n=_8 76.5% L. paracasei,
| Neto et dl. Brazil 17 679+45y 679+45y Overweight L rha@nosus, . Fructooligosaccharide =~ Maltodextrin 3 months NS
(2013)[10] L. acidophilus, B. lactis 6g placebo
108 to 10°
Overweight,
Fabiola Malaga Metabolic syndrome, L. plantarum (Lp 115) .
2 Barreto et al. Brazil 24 n=12,62y n=12,63y 100% Postmenopause F;gﬁ?:gﬁiﬁﬂ:k Non-fr’iﬁﬁented 90 days NS
(2014) [11] 1.25 x 107 UFC/g,
Daily: 80 mL
Kerry L n (Probiotic n (Probiotic L. acidophilus La$, Probiotic yoghurt PrOt_):(;tllZc}éE%hurt 6 weeks NS
3 Iveyeral  Ausalia 156 YOEWrO =40 yoghu)=37 oo Obesit
20 ly B (12] 68+8y 68487y ° Y B. animalis subsp. lactis Bb12 OR OR
ilk +
n (Control milk) = n (Control milk) = 3.0 x 109 CFU/d Control milk Control milk
Placebo
39 40
65+7y 65+8y
n=19 n=19 Flaxseed mucilage
10g
Lena K. 61.4+6.5 60.6 + 6.4 Obesit And Placebo
4  Braheetal. Denmark 58 ’ ’ ) ’ 100% ¥ L. paracasei F19 9.4 x 1010 6 weeks NS
And Postmenopause
(2015) [13] -
n=16
585+53
Maryam Tajabadi- n=130 Overweight, Type 2 L. acidophilus 2 x 109 CFU/g, Inulin 800 mg
5 Ebrahimi et al. Iran 60 642 4 1 2’ 0 n=30,64.0+11.7y Diabetes, Coronary L. casei 2 x 10° CFU/g, Starch placebo 12 weeks NS
(2017) [14] ’ e Heart Disease B. bifidum 2 x 10° CFU/g
. . . L. acidophilus
Fariba Overweight, Diabetes, s ’ -
6 Raygan et al. Iran 60 n=30 n=30 50% Coronary heart B bzfzdun?, Vitamin D3 50,000 Placebo 12 weeks NS
(2018) [15] disease L. reuteri, 1U every 2 weeks
L. fermentum each 2 x 109
n (Low-dose 100% B. bifidum W23, L WC
probiotic) = 24
56.38 £ 6.55y,n B. lactis W51, | Fat
. (High-dose
Monika e .
., n=24, probiotic) = 23 Obesity,
7 Sz(‘él(;lgl;a[ leé]”l' Poland 71 g7 1725y 55164687y Postmenopause B. lactis W52, Placebo 12 weeks
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Table 1. Continued.

98¢S

Sample Intervention Control group  Women Partlclpapts Probiotic supplement . Control group  Intervention Anthropometric
Author-date ~ Countr . group A underlying Co-supplementation . measurements
size L. characteristics percentage . and amount Supplement duration
characteristics condition change
n =20, n =20, Obesity, Treptococcus Thermophilus,
Postmenopause
79.1 £33y 79.1+33y Somewhat: Arthrosis, B. breve,
Raffaclla Hypertension Mediterranean diet  Mediterranean diet
8  Cancello et al. Italy 20 100% yperte i . .. 2 weeks | Weight
(2019)[17] Obstructive sleep administered administered
apnea, Type 2 diabetes
B. longum,
B. infantis,
L. acidophilus,
L. plantarum,
L. paracasei,
L. delbrueckii bulgaricus
Alireza n=30 n=230 Overweight, Diabetes, L. acidophilus strain T16,
9 Farrokhian et al.  Iran 60 642+120y 640=%11.7 64% Coronary Heart L. casei strain T2, Inulin 800 mg Placebo 12 weeks NS
(2019) [18] Disease B. bifidum strain T1 2 x 109 CFU/g
n=36 n=36 L. casei 1.5 x 10° CFU/g,
; ; 10
Mahsa Raji 56.5+5.0 583+ 6.4 Overweight, Obesity, L. acidophilus 1.5 x 109 CFU/g, . '
L. rhamnosus 3.5 x 10° CFU/g, Fructooligosaccharide
10 Lahiji et al. Iran 72 100%  Postmenopause, Breast . 8 Placebo 8 weeks NS
(2021) [19] cancer SUrVivor L. sbulgaricus 2.5 x 10° CFU/g, 35 mg
’ B. breve 1 x 1010 CFU/g,
B. longum 5 x 108 CFU/g,
Streptococcus Thermophilus
1.5 x 108 CFU/g
. n=24 n=24 79% L. paracasei HII01 2 x 1010 CFU, | Weight
Chaiyavat 61.63 +0.84y 58.79 + 121 B. breve 2 x 1010 CFU | BMI
11 Chaiyasut ef al. Thailand 48 : oY 28 e : 1o Corn starch placebo 12 weeks
(2022) [20] B. longum 1 x 10+° CFU L WC
JHC
Group 1: 18 20 B. bifidum W23, | Weight
54+7y 58 +£8y B. lactis W51, | BMI
Group 2: 18 B. lactis W52,
: 0 f - >
12 Kaczmarczyk Spain 36 100% Postmenopause L. casei W56, Ligilactobacillus Placebo 12 weeks

et al. (2022) [21]

salivarius W24,
L. lactis W19,
L. lactis W58
Group 1: 2.5 x 109 CFU/day
Group 2: 1 x 101° CFU/day

y, year.

L., Lactobacillus; B., Bifidobacterium.
BMI, body mass index; WC, waist circumference; HC, hip circumference.
NS: No significant differences in terms of anthropometric measurements.
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Data Extraction

The full-text articles of potentially relevant studies
that met the inclusion criteria were reviewed. The ex-
tracted information included the Author-Date, Country,
Sample size, Intervention group characteristics, Control
group characteristics, Women percentage, Participants’ un-
derlying condition, Probiotic Supplement and amount, Co-
supplementation, Control group Supplement, Intervention
duration and Anthropometric measurements change, which
summarized in a pre-designed data extraction table by two
independent investigators. Any disagreements were re-
solved by consulting with the principal investigator.

Quality Assessment

The Cochrane risk-of-bias tool for randomized trials
was used for the quality assessment of included studies [9].
It assesses bias in several domains, and the answers to sig-
nalling questions lead to judgments of “Low risk of bias”,
“Unclear risk of bias” or “High risk of bias”. The blinded
quality assessment of each study was performed by two in-
vestigators. Any dissimilarities were settled through dis-
cussion or consensus between the two investigators.

Result

A total of 705 records were found through searches.
After removing 171 duplicate records and 115 records
marked as ineligible by automation tools, the titles and ab-
stracts of 419 articles were screened. Out of those, 356 arti-
cles were excluded based on predefined exclusion criteria,
or irrelevant to the main topic. After screening the 63 full-
texts, ineligible articles, studies with no relevant or insuffi-
cient outcomes were excluded, and finally, 12 studies were
considered for the review [10-21] (Fig. 1). Also, a clinical
trial with a ‘Not recruiting’ status was found on the ICTRP
that may be eligible for inclusion [22].

The results of the included articles’ risk-of-bias as-
sessment are presented in Fig. 2 (detailed in Supplemen-
tary Table 3).

This review showed that a limited number of clini-
cal studies have reported the effect of probiotics on obesity
in older adults. Table 1 (Ref. [10-21]) shows the data of
the articles that reported the effect of various probiotics on
weight and body composition in older adults or late middle-
aged populations.

Four studies were conducted in Iran, two in Brazil, and
the others in Australia, Denmark, Poland, Italy, Spain and
Thailand. The sample sizes of the studies varied from 17 to
156 participants, and total sample size was 702. The mean
age of the participants in these studies has been between 54
and 79.1 years and most of them are women. Participants’
underlying condition includes somewhat: Obesity, Over-
weight, Metabolic syndrome, Postmenopause, Diabetes,
Coronary Heart Disease, Arthrosis, Hypertension, Obstruc-
tive sleep apnea and Breast cancer survivor. All studies,
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except one, have used probiotic mixtures as an interven-
tion. The Lactobacillus (11 studies) [10-18,20,21] and Bi-
fidobacterium (8 studies) [12,14—18,20,21] were the most
abundant genera used as probiotics in these studies. One
study has used Streptococcus Thermophilus [17], and one
study has used Ligilactobacillus salivarius [21]. The mul-
tispecies probiotic supplement has been used in 10 stud-
ies [10,12,14-21]. The probiotic amount varied in differ-
ent studies, with a minimum dose of 10% and a maximum
dose of 9.4 x 10'°. Four studies used synbiotics, Fruc-
tooligosaccharide [10,19] and Inulin [14,18] as an interven-
tion in their randomized clinical trials. In one study, the
Mediterranean diet was administered alongside probiotic
consumption [17]. Two studies use fermented milk with
probiotics [11] and probiotic yogurt/control milk and pro-
biotics [12] as interventions. In one study, vitamin D was
also prescribed alongside probiotic consumption [15]. The
intervention duration was between 2 weeks and 3 months.
Two studies demonstrated the alteration of gut microbiota
composition before and after intervention [13,17].

In four studies, the probiotic intervention has been
shown to have a body composition-reducing effect and
there was a reduction in anthropometric indices, weight,
body mass index (BMI), waist circumference (WC), hip
circumference (HC), and fat in the studies [16,17,20,21].
These studies use Bifidobacterium bifidum W23, B. lactis
W51, B. lactis W52, Lactobacillus acidophilus W37, L. bre-
vis W63, L. casei W56, L. salivarius W24, L. lactis W19
and L. lactis W58 [16,21], B. breve, B. longum, L. para-
casei [17,20], Treptococcus Thermophilus, B. infantis, L.
acidophilus, L. plantarum, L. delbrueckii bulgaricus [17]
as multispecies probiotic supplements.

Discussion

Few studies are reporting the effectiveness of probi-
otics on weight, anthropometric indices, and other factors
related to obesity. Therefore, the results of this review study
do not provide accurate information about probiotics’ ef-
fectiveness in older adults. Despite this, numerous stud-
ies have demonstrated the impact of probiotics in manag-
ing obesity [23-27], various factors influence the effect of
probiotics on obesity in older adults, such as aging, underly-
ing diseases [28], dietary habits [29], and physical activity
[30]. Furthermore, the use of multispecies probiotic sup-
plements complicates the identification of effective probi-
otic types and mechanisms in the included studies. There-
fore, in some studies, the use of probiotics has a signifi-
cant effect on weight and body composition, while in oth-
ers, it does not. Also, since most of the study participants
are post-menopausal women, the effectiveness of probiotics
may be partially related to this process [31]. So, this subject
is highly challenging to study and it cannot be said which
type of probiotics is recommended for managing obesity in
older adults.
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Fig. 2. The results of the included articles’ risk-of-bias assessment.

The results of this study showed that Lactobacillus and
Bifidobacterium are the most common genera used as pro-
biotics. In previous studies, the effect of these genera as a
probiotic on obesity has been investigated [31].

In Crovesy et al.’s [32] study Lactobacillus plan-
tarum and L. rhamnosus, L. curvatus, L. gasseri, L.
amylovorus, L. acidophilus and L. casei, and multiple
species supplement of Lactobacillus effect is highlighted.
In Ejtahed ef al.’s [33] systematic review, they showed
that some specific strains of Lactobacillus and Bifidobac-
terium species including Lactobacillus casei, L. rhamnosus,
L. gasseri, Lactobacillus plantarum, B. infantis, B. longum
and B. breve showed an anti-obesity effect or decreased in
weight, waist circumference or fat mass in most animal and
human studies. In previous clinical trial studies and sys-
tematic reviews Lactobacillus gasseri [34], L. rhamnosus
[35], L. plantarum [36,37], L. curvatus [37] with or without
other species of Lactobacillus and Bifidobacterium associa-
tion have a potential effect in weight and body composition
reduction [25], but we could not confirm the effectiveness
of these species in the included studies. Three articles in
which weight loss has been observed, used Lactobacillus
acidophilus in their multispecies probiotics supplement, but
there is disagreement about the effectiveness of this species
in obesity [25]. This functional difference at the species
level of Lactobacillus is likely due to genetic variation in-
volved in lipid and carbohydrate metabolism [38].

Regarding the effects of Bifidobacterium as a probi-
otic on obesity, commonly used strains in previous stud-
ies are B. animalis, B. bifidum, B. lactis and B. breve [25].
These studies show positive effects of Bifidobacterium lac-
tis Bb-12 [39] and B. animalis ssp. Lactis [40—42] B. bi-
fidum, B. longum [43], B. breve [44] on anthropometric in-

dices reduction. However, future clinical trials are neces-
sary to further investigate these effects.

Generally, Lactobacillus and Bifidobacterium poten-
tial mechanisms of action include maintenance intestinal
barrier, reduction of inflammation, production of SCFAs
like linoleic, propionic, acetic, and butyric acids, improving
glucose and lipid metabolism, modulation of energy home-
ostasis and regulation of appetite [45].

Furthermore, probiotics have the potential to modify
the composition of the gut microbiota and alleviate dysbio-
sis, which could aid in the management of obesity. This in-
dicates that the utilization of probiotics might play a role in
controlling weight by influencing the gut microbiota [31].
Here, changes in gut microbiota after probiotic consump-
tion are seen in two studies [13,17]. The Crovesy et al.’s
[46] systematic review found a higher relative abundance
of the genus Lactobacillus and Bifidobacterium in obese in-
dividuals compared to non-obese individuals. Such data af-
fect the role of probiotics in obesity by changing the com-
position of microbiota and it seems that these changes as
well as the effective mechanisms should be investigated at
the species level.

In Michael et al.’s [47] study, 6-month supplementa-
tion with a probiotic supplement contained Lactobacillus
acidophilus, L. acidophilus, L. plantarum, Bifidobacterium
bifidum and B. animalis subsp. lactis resulted in significant
weight reduction and improved well-being. Also in another
study, they supplemented overweight adults with the same
probiotic supplement for 9 months and found a significant
reduction in body weight without any lifestyle restrictions
[48]. This highlights the effect of extended intervention du-
ration that wasn’t observed in our included studies.
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While conducting this systematic review, we encoun-
tered some limitations. Most of the studies included in this
review were not aimed at assessing the effect of probiotics
on obesity or anthropometric indices in older adults. Also,
the underlying conditions of the participants in these studies
have been diverse, which may impact the efficacy of pro-
biotics. Additionally, important factors such as nutritional
status [49] and co-administration of probiotics with other
medications [50] may not have been adequately addressed
in these studies. In this study, articles were reviewed, con-
sidering the different definitions that each study had con-
sidered for old age, as well as the background conditions
of individuals such as menopause in women. So, the study
results have a lot of heterogeneity. Therefore, due to the
lack of sufficient evidence, it is unlikely that our question
will be answered. Considering that probiotics are also be-
ing studied to see if they can help older adults stay healthy,
improve their quality of life and slow down the aging pro-
cess [51-53], more clinical studies are needed to determine
the effective combination and dosage of probiotics for man-
aging obesity in older adults, considering their underlying
conditions like chronic diseases, medications, and lifestyle.

Conclusions

In conclusion, the effectiveness of probiotics in man-
aging weight and obesity in older adults is a complex and
challenging topic to study, due to the diverse underlying
conditions and factors influencing their efficacy. How-
ever, several studies have demonstrated the impact of pro-
biotics in managing obesity, with Lactobacillus and Bifi-
dobacterium being the most common genera used as pro-
biotics. While there is evidence suggesting that probiotics
may have an impact on weight management, more research
is needed to fully understand their effectiveness and mech-
anisms in older adults.
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